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Abstract 

The present invention discloses a display apparatus including a panel, a first light 
source, a second light source, a first light guide plate, a second light guide plate and a 
processor. The panel includes a first area for displaying a first data and a second area for 
displaying a second data. The first light guide plate corresponding to the first area reflects 
the light from the first light source to the first area. The second light guide plate 
corresponding to the second area reflects the light form the second light source to the 
second area. The processor determines the states of the first light source and the second 
light source. The first or second light source is not operating all the time, such that the 
power energy is conserved. 



Representative Drawing: FIG. 2 

Reference Nos. of the Representative Drawing: 

100 Display apparatus 1 1 first area 

12 second area 31 first light source 

32 second light source 41 first light guide plate 

42 second light guide plate 50 light guide structure 
60 processor 
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Field of Invention 




: The present invention generally relates to a display apparatus and, more 



particularly, to a liquid crystal display apparatus and a light guide plate thereof. 



Background of the Invention 

: QQQ3ir00021 The liquid crystal display (LCD) devices characterized by compact size and lighter 




weight are widely applied to various electronic devices, such as personal computers, 
laptop computers, mobile phones, and personal digital assistants. Take a transmission 
type LCD for example, the LCD device itself does not emit light, and therefore a separate 
light source is required to emit light. The light source, which irradiates the LCD device 
from the side opposite to the viewer with respect to an LCD panel, generally refers to a 
back light module. 

f0004ir0003] The back light module generally includes a light guide plate and a spontaneous 
light source, such as a lamp or a light emitting diode. The light guide plate reflects and 
scatters light from the spontaneous light source, making the light become a uniform 
surface light, so that most of the lights from the lamp are uniformly incident to the LCD 
panel. 

fQQQ5ir00041 Conventionally, the light source of the back light module is always in an ON state 



of maximum brightness level during the operation of the LCD device. However, when 
only some regions of the LCD device are used to display data, activating the maximum 
brightness level of the light source to illuminate the entire display area becomes a waste of 
power. For example, when the mobile phone is in a standby mode or an idle mode, a user 
only needs to check the caller identification or the phone number shown in a small region 
with respect to the display area before receiving any incoming call. Therefore, keeping 
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the light source at its maximum brightness level consumes much more power resulting in 
the shortening intervals between replacing batteries. 



fQQQ6ir00051 Therefore, there is a need to provide a display apparatus with less power 
consumption. 

Summary of the Invention 

fQQQ7ir00061 One aspect of the present invention is to provide a liquid crystal display apparatus 



with multiple light sources, and each light source is independently controlled based on its 
corresponding state to conserve power energy. 



f0008jr00071 Another aspect of the present invention is to provide a light guide plate, which 



includes a light guide structure for guiding light toward a predetermined direction so as to 
produce lights in uniform intensity, minimize light interference, and prevent light leak. 



apparatus including a panel. The panel has a first area and a second area. The first area is 
configured to display first data like general communication information, such as time, 
battery status, phone number, caller identification, or communication status. Complicated 
data like image information, personalized graphics or sophisticated texts can be shown in 
the second area or both the second area and the first area. 



fflQ4£ir00091 A first light source, a second light source, a first light guide plate, and a second 



light guide plate are disposed opposite to the viewer side of the panel. The first light 
guide plate corresponds to the first area and guides light provided by the first light source 
to illuminate the first area. The second light guide plate corresponds to the second area 
and guides light provided by the second light source to illuminate the second area. 



unidirectional groove. The groove defines a slanted surface, which is capable of reflecting 




Jn one embodiment, the present invention provides a liquid crystal display 




: The first light guide plate further includes a light guide structure, such as a 
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and scattering light provided by the first light source, so that the light can uniformly 
illuminate the first area. Similarly, the second light guide plate also includes a light guide 
structure, such as a bi-directional groove to reflect and scatter light provided by the second 
light source, so that the light can uniformly illuminate the second area. In this 
embodiment, the liquid crystal display apparatus further includes a processor for 
determining states of the light sources, for example, ON state or OFF state, or the 
brightness level in the ON state. 
[0011] The foregoing aspects and many of the attendant advantages of this invention will 

become more readily appreciated as the same becomes better understood by reference to 
the following detailed description, when taken in conjunction with the accompanying 
drawings. 

Detailed Description of the Invention 

[00161 100121 T he present invention provides a display apparatus. In an exemplary embodiment, 
the display apparatus can be a liquid crystal display implemented in a mobile phone. 
Referring to Fig. 1, in one embodiment, a display apparatus 100 includes a panel 10, 
which has a first area 11 and a second area 12. The first area 11 is configured to display 
first data 21. The second area 12 is configured to display second data 22. For example, 
the first data 21 can be general communication information, such as time, battery status, 
phone number, caller ID, or communication status. The second data 22 can be image 
information, such as received images, personalized graphics or texts. 

FQO47ir0013l A s shown in Fig. 2, the display apparatus 100 further includes a first light source 
31, a second light source 32, a first light guide plate 41, and a second light guide plate 42. 
The light sources 31 and 32 and the light guide plates 41 and 42 are disposed behind the 
panel 10, i.e. opposite to the viewer side with respect to the panel 10. The light sources 31 

4API/0256TW, A91227 6 TW91 133762 



and 32 serve as back light sources. The first light guide plate 41 corresponds to the first 
area 11, and is configured to reflect and scatter light provided by the first light source 31, 
so that the light can uniformly illuminate the first area 1 1 . The second light guide plate 42 
corresponds to the second area 12, and is configured to reflect and scatter light provided 
by the second light source 32, so that the light can uniformly illuminate the second area 12. 
fQQl&lf 001 41 The light guide plate 41 further includes a light guide structure 50,such as a groove, 
so as to more uniformly reflect and scatter light provided by the first light source 31 to the 
first area 11. Lines shown in Fig. 2 represent the distribution of light guide structures in 
the light guide plates 41 and 42. In this embodiment, the light guide structure 50 of the 
first light guide plate 41 is a unidirectional groove. The groove defines a slanted surface 
so as to guide light toward the first area 1 1 including the corner. Therefore, when the first 
light source 31 is turned on, the light reflected and scattered by the first light guide plate 
41 becomes a surface light source, which uniformly illuminates the first area 11. 
Furthermore, the second light guide plate 42 also includes light guide structures 50 like bi- 
directional grooves or grooves of V pattern. The bi-directional grooves reflect and scatter 
light provided by the second light source 32, so that the light uniformly illuminates the 
second area 12. 

fOQlffirO0 1 51 Moreover, in response to different design needs, the light guide structure 50 of the 
first light guide plate 41 can be designed to guide light toward a predetermined direction. 
As shown in Fig. 2, the light guide structure 50 of the first light guide plate 41 guides light 
provided by the first light source 31 toward the first area 11 and away from the second 
area 12. Therefore, when the second light source 32 is in a power-saving state, i.e. no data 
shown in the second area 12, the light provided by the first light source 31 is concentrated 
in the first area 1 1 without leaking to the second area 12. 
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B02fflr001 6] It is noted that the first and the second light guide plates 41 and 42 can either be 
two separate units or be integrated into one. When they are integrated into one, by 
patterning the light guide plate, or more specifically, by forming patterned grooves in the 
surface of the light guide plate, the light paths toward the first area 1 1 and the second area 
12 are respectively controlled. For example, a single light guide plate can have a first 
light guide region and a second light guide region respectively corresponding to the first 
area 1 1 and the second area 12. The second light guide region is adjacent to the first light 
guide region. The first light guide region has a light structure, which guides light toward 
the first area 1 1 and away from the second area 12. Moreover, the light guide structure of 
the first light guide region (or the first light guide plate) is designed in a direction that light 
provided by the first light source 31 is significantly concentrated in the first area 1 1 of the 
panel 10. 

>Q344r00171 F ig. 3 illustrates a cross-sectional view along line I-F of Fig. 2. As shown in Fig. 3, 
the light guide structures 50 are in a groove shape, and the depth of a groove is 
proportional to the distance between the groove and the light source. In other words, the 
closer the groove is to the light source, the shallower the depth of the groove is. Moreover, 
the closer the groove is to the light source, the higher (straighter) the slope of the slanted 
surface is. It is noted that the groove is one exemplary type of the light guide structures, 
other possible structures can be implemented with the present invention to produce 
uniform light intensity, adjust light path, minimize light interference, and prevent light 
leak. 

O22ir00181 As shown in Fig. 2, the display apparatus 100 further includes a processor 60. 
According to image signal or display status of the panel 10, the processor 60 determines 
states of the first light source 31 and the second light source 32. The first light source 31 
for illuminating the first area 1 1 can independently and selectively enters into a first state 
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and a second state. The second light source 32 for illuminating the second area 32 can 
independently and selectively enters into a third state and a fourth state. The first state is 
different from the second state, and the third state is different from the fourth state. For 
example, the first state is an ON state, and the second state is an OFF state. The third state 
is an ON state, and the fourth state is an OFF state. 

fQQ23jr001 91 Moreover, the processor 60 can independently control the brightness level of the 
first light sources 31 and 32. For example, when the first light source 31 is in ON state, 
the first state can be an ON state of a first brightness level, and the second state is an ON 
state of a second brightness level. The first brightness level is different from the second 
brightness level. Similarly, when the second light source 32 is in ON state, the third state 
can be an ON state of a third brightness level, and the fourth state is an ON state of a 
fourth brightness level. The third brightness level is different from the fourth brightness 
level. It is noted that the processor 60 can determine states of the first and the second light 
sources 31 and 32 according to the display information. 

fQQ24ir00201 For an LCD apparatus of a mobile phone, the first area 1 1 is configured to display 
first data 21 like general communication information, such as time, battery status, phone 
number, or communication status. The second area 12 is configured to display second 
data 22 like image information, such as received images, personalized graphics or texts. 
When the mobile phone is in a standby mode, the first light source 31 can be in ON state 
of a lower brightness level, and the second light source 32 can be in OFF state. Therefore, 
power can be conserved, and light provided by the first light source 31 is bright enough to 
show the communication information in the first area 11. When the action of inputting or 
checking information is performed, the second light source 32 can be in ON state of 
maximum brightness level, and the first light source 31 can remain in the standby state 
(lower brightness level) or be changed from the ON state of lower brightness level to ON 
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state of a higher brightness level. Moreover, when the first area 1 1 and the second area 12 
are together to display complicated information, the first and the second light sources 31 
and 32 both are in the ON state of maximum brightness level to illuminate these two areas 
Hand 12. 

fQ025ir002 1 ] Furthermore, besides the mobile phone, the display apparatus 100 can be applied 
to other electronic devices, such as personal digital assistances, digital cameras, and the 
like. In this embodiment, though the panel 10 has two areas, the number of the display 
areas defined in a panel is not limited to 2. In response to different design needs, the panel 
can have two or more than two display areas. 

fQQ26ir00221 A s described above, the first light source 31 and the second light source 32 of the 
exemplary display apparatus 100 can be independently controlled in the OFF state or a 
lower brightness state so as to conserve power of the display apparatus 100. 

fQ027ir00231 Although specific embodiments have been illustrated and described, it will be 
obvious to those skilled in the art that various modifications may be made without 
departing from what is intended to be limited solely by the appended claims. 
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Brief Description of the Drawings 

10241 F ig. 1 illustrates a display apparatus in one embodiment of the present invention; 
10251 F ig. 2 illustrates a schematic view of light sources and an exemplary light guide 
plate of the present invention; and 

Fig. 3 illustrates a cross-sectional view along line I-F of Fig 2. 



Reference Nos. of the Drawings 

100 Display apparatus 

1 1 first area 

21 first data 

31 first light source 

41 first light guide plate 

50 light guide structure 



10 panel 

12 second area 

22 second data 

32 second light source 

42 second light guide plate 

60 processor 
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What is claimed is 

1 . A display apparatus, comprising: 

a panel having a first area and a second area; 

a first light source for illuminating said first area, said first light source 
independently and selectively entering into a first state and a second state; and 

a second light source for illuminating said second area, said second light source 
independently and selectively entering into a third state and a fourth state; 

wherein said first state is different from said second state, and said third state is 
different from said fourth state. 

2. The display apparatus of claim 1, wherein said first state is an ON state, and said 
second state is an OFF state. 

3. The display apparatus of claim 1, wherein said third state is an ON state, and said 
fourth state is an OFF state. 

4. The display apparatus of claim 1, wherein said first state is an ON state of a first 
brightness level, and said second state is an ON state of a second brightness level, 
said first brightness level is different from said second brightness level. 

5. The display apparatus of claim 1, wherein said third state is an ON state of a third 
brightness level, and said fourth state is an ON state of a fourth brightness level, said 
third brightness level is different from said fourth brightness level. 

6. The display apparatus of claim 1, further comprising a first light guide plate for 
reflecting and scattering light provided by said first light source so that light 
uniformly illuminates said first area. 

7. The display apparatus of claim 1, further comprising a second light guide plate for 
reflecting and scattering light provided by said second light source so that light 
uniformly illuminates said second area. 
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?r8. The display apparatus of claim 6, wherein said first light guide plate further 
comprises a light guide structure for reflecting light provided by said first light source 
to said first area. 

9. The display apparatus of claim 7, wherein said second light guide plate further 
comprises a groove surface for reflecting light provided by said second light source 
to said second area. 

10. The display apparatus of claim 1, wherein said display apparatus comprises a liquid 
crystal display device. 

11. A display system, comprising: 

a panel having a first area and a second area; 

a first light source for illuminating said first area, said first light source 
independently and selectively entering into a first state and a second state; 

a second light source for illuminating said second area, said second light source 
independently and selectively entering into a third state and a fourth state; and 

a processor for determining states of said first light source and said second light 
source; 

wherein said first state is different from said second state, and said third state is 
different from said fourth state. 

12. The display system of claim 11, wherein said first state is an ON state, and said 
second state is an OFF state. 

13. The display system of claim 11, wherein said third state is an ON state, and said 
fourth state is an OFF state. 

14. The display system of claim 11, wherein said first state is an ON state of a first 
brightness level, and said second state is an ON state of a second brightness level, 
said first brightness level is different from said second brightness level. 
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15. The display system of claim 11, wherein said third state is an ON state of a third 
brightness level, and said fourth state is an ON state of a fourth brightness level, said 
third brightness level is different from said fourth brightness level. 

16. The display system of claim 11, further comprising a first light guide plate for 
reflecting and scattering light provided by said first light source, so that light 
uniformly illuminates said first area. 

17. The display system of claim 11, further comprising a second light guide plate for 
reflecting and scattering light provided by said second light source, so that light 
uniformly illuminates said second area. 

13t18. T he display system of claim 16, whOerein said first light guide plate further 
comprises a light guide structure for reflecting light provided by said first light source 
to said first area. 

19. The display system of claim 17, wherein said second light guide plate further 
comprises a groove surface for reflecting light provided by said second light source 
to said second area. 

20. The display system of claim 11, wherein said display system comprises a liquid 
crystal display apparatus. 

21. The display system of claim 11, wherein said display system comprises a mobile 
phone. 

22. The display system of claim 11, wherein said display system comprises a digital 
personal assistance (PDA). 

23. The display system of claim 11, wherein said display system comprises a digital 
camera. 

24. A light guide plate for use with a display apparatus, said display apparatus having a 
panel with a first display area and a second display area, comprising: 
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a first light guide region corresponding to said first display area and having a 
light guide structure; and 

a second light guide region corresponding to said second display area and being 
adjacent to said first light guide region; 

wherein said light guide structure guides light toward said first area and away 
from said second area. 
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Fig.3 
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